Issue addressed: Over the past decade, mobile device use has increased significantly. Adults are now using their mobile device whilst undertaking a range of work and social activities. This naturalistic study aimed to understand parents/carers' use of mobile devices and their associated beliefs about mobile device use whilst caring for children aged five and younger in playgrounds.
| ME TH ODS

| Study design
A mixed methods approach collected quantitative and qualitative data from parents/carers. The data were collected via observations (n = 50) and interviews (n = 25) in playgrounds. Ethics approval was granted by Curtin University's Human Research Ethics Committee (Approval number RDHS-140-16).
| Setting
Observations and interviews were conducted in three playgrounds located across on the north coast of New South Wales, Australia.
The Socio-economic Index for Areas (SEIFA) 16, 18 is less than 1000
(953-989) indicating socio-economic disadvantage. 19 The three parks were selected due to their popularity and suitability for children aged five and younger. 20 
| Participants
Observed and interviewed parents/carers were included if they appeared to be aged up to 40 (mobile device ownership use is high in this age group) 2 attending the playground by themselves (not with friends or partner), and with at least one child that appeared to be aged five or younger and independently mobile.
| Procedure
Observations and interviews were undertaken on weekdays between 9:30 AM and 12:30 PM. This time is popular with parents/ carers of young children to attend playgrounds, thereby increasing the likelihood of reaching the target group. 5 School holiday periods were excluded due to the increase in number of children outside the age group. Observations were conducted during the months of June to August 2016 (southern hemisphere winter is typically dry with warm sunny days).
| Observation data collection
The researcher (EM) observed mobile device use and parent-/carerchild interaction of those entering the playground for a 20-minute period. Using a stopwatch, the time a parent/carer used a mobile device in each minute and the type of use (ie, typing, talking, photographing)
were recorded. The interaction behaviour type between child and parent/carer was also recorded in each minute of the observation period.
| Interview data collection
Interview participants were provided with information about the study and then invited to participate in the study. Interviews were up to 20 minutes in duration. On completion of the interview, participants
were provided with a $20.00 gift card to thank them for their time.
| Measurement instruments
The measurement instruments were adapted from work previously conducted by Hiniker et al. 5 These comprised: (i) mobile device timing scale, (ii) parent-/carer-child interaction scale and (iii) interview schedule. 5 All instruments were trialled prior to data collection.
The Mobile Device Timing scale:
This tool enabled the recording of the time parents/carers spent on mobile devices and the activity undertaken on the device (eg, typing, talking and photography).
The timing schedule is divided into one-minute intervals; before observed behaviour is recorded, the corresponding time is marked next to each column (eg, 1:10:02).
2.
The Parent/Carer and Child Interaction Scale: The interactions were categorised into: (i) no interaction, (ii) adult leaves interaction, (iii) equipment interaction, (iv) talking interaction, (v) play interaction, (vi) touch interaction and (vii) independent play (see supplement-category definitions).
3.
The Interview schedule explored the participant's general mobile device use, perceptions and attitudes, along with demographic characteristics (see Figure 1 ).
| Analysis
Descriptive statistics were used to describe the demographic characteristics of those interviewed. Observed parent/carer mobile device usage (seconds) was quantified by frequency and duration of mobile device use by usage type; and interactions at the playground. All quantitative data were analysed using SPSS version 22.
21
The interviews were transcribed verbatim by one researcher (EM), reviewed by two researchers (EM and JJ) and managed using NVivo version (11.3.2) . This involved the breakdown of transcribed data into smaller units. Categories were created using inductive reasoning, and themes were identified. The inductive approach is a systematic process for analysing qualitative data, providing reliable findings. 22 EM performed the initial analyses and then met with the two other researchers (JJ, JL) to discuss data and confirm themes. Data are presented thematically and supported by direct quotes from participants.
| RESULTS
| Participant characteristics (playground observations)
The majority of the 50 observed parents/carers were female (74%; n = 37), located in three parks suitable for children 0-5 years.
| Parent/carer mobile device use
Of the 50 observed parents/carers, 76% (n = 38) used their mobile device during the 20-minute observation period. Of the total time spent by parents/carers on their mobile device, 69.6% were on typing tasks, 23.7% talking tasks and 6.7% on camera-related tasks. The mean time that parents/carers were observed using their mobile device was almost 4 minutes (236 seconds), with times ranging from 0 minutes to 17.5 minutes (1031 seconds). Most (n = 22) used their device for less than 5 minutes.
| Parent-/carer-child interaction
Observations of children's and parent/carer interactions showed that most time was spent in child independent play (47.9%; 479 minutes), followed by equipment-related interactions (20.8%; 208 minutes; see Table 1 ).
| Participant characteristics (Interviews)
Twenty-five parents were interviewed. The majority were female (n = 24), Australian born (n = 20), with an education level of year 12
and above (n = 25) (see Table 2 ). Three themes emerged from the data: (i) diversity of mobile device use, (ii) relationships and mobile device use, (iii) physical environment and mobile device use.
| Theme A: diversity of mobile device use
Participants indicated that they used their mobile device for a range of activities categorised as: communication, capturing moments and personal organisation (see Table 3 ).
| Communication
Interviewees used a range of methods to communicate. Having a mobile device supported their ability to undertake phone calls, use social media, text message and video call. Social media provided a way to stay instantly in touch while in a playground, especially for those who were particularly challenged by caring, with one 
| Theme B: relationships and mobile device use
Interaction with the child whilst at the playground was viewed as a priority by all parents (n = 25) as this was the main reason for being in the playground environment. The majority (n = 19) believed that children can be supervised when using a mobile device, with over three-quarters (n = 16) reporting using their device in the playground on the day they were interviewed. They acknowledged the importance of supervising their own children (n = 12), as well as others' children (n = 3), with the need to consider the child's age (n = 3) and their safety (n = 6).
| Interaction
Those interviewed expressed that if a child is trying to communicate with a parent, it is inappropriate to be using a mobile device and they take priority. Nominated "inappropriate" situations for mobile device use included when interacting with children (n = 7) and adults (n = 3). 
| Strengths and limitations
To our knowledge, this is the first such study to have been conducted in Australia with only two other similar studies conducted in North America. 5, 9 The sample population, although relatively small, is unique, as it was in an area of socio-economic disadvantage. There is an overrepresentation of females in the study; however, it is recognised that women are the predominant child carers. 
